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ABSTRACT /17 5%

Equilibrium solutions for the continuity equation for atornic oxygen
ions in the upper F region in terms of exponential series are developed in
which account is taken of diffusion, of the effects of a non-divergent
vertical flux of ionization, attenuation of the solar radiaticn, and lack of
temperature equilibrium between the electrons and ions. Above the
maximum these series converge rapidly and they are well approximated
by the first few terms. In this way simple solutions of the continuity
equation are developed which allow experimentally observed ion or
electron density profiles to be related to the production, loss and
transport processes. Modified solutions which include the effect of
helium and hydrogen ions on the electron density profile are
developed.

The solutions are used to investigate the effects of assuming
different neutral atmospheric models on daytime equilibrium profiles.
The implications of the solutions to the analysis of experimental

profiles is discussed.



1. Introduction

The upper F region is becoming increasingly available to
study by means of rockets, satellites and incoherent scatter sounders.
Irn particular,the ioncspheric topside zsounder satellites provide
consecutive measurements of electron density profiles of the top of
the layer.

It is of interezt to relate these measurements to the basic
physical processes of ion production,recombination and transport,
to the temperatures, and to the relative densities of the ionic
constituents.

Yonezawa (1956, 1958} developed soluticns of the continuity
equation in the F2 region under daytime equilibrium conditions. The
sclutions were in terms of somewhat complex integrals which were
evaluated numerically.

Rishbeth and Barron {1960) and Gliddon and Kendall (1960)
developed technigques for solving the continuity equation using digital
computer techniques and have extended the method to non-equilibrium
conditions.

Bowhill {1962} simplified the analysis by neglecting attenuation
of the ionizing radiation by the atmosphere and obtained analytic solutions
for the continuity equation for more general cases than those treated
by Yonezawa and whichk gave results which agreed well with equilibrium
solutions obtained by the computer methods.

This analysis technique was later extended, Bowhill (1962}, to
the cases of layers in which the inflow or outflow of ions from the

layer controlled the icn distributions.



Analytical expressions have distinct advantages over computer
solutions when it is desired to fit experimental profiles and when it
is desired to investigate the range over which changes introduced in
the theoretical assumption are effective. For these reasons the
analytic approach has been chosen for the present study.

In this work exponential series solutions of the F-region
continuity equation are derived in which account is taken of attenuation
of the ionizing radiation by the atmosphere, and a scale height for the
ionic species different from that for the neutral constituent controlling
the diffusion is considered. Different scale heights for the molecular
constituent responsible for the recombination, lack of temperature
equilibrium between the electrons and ions, and a non-divergent
vertical ion flux are also taken into account.

Above the maximum these series are well approximated by
the first few terms and quite simple relations for the ion density as
a function of height are obtained.

The effects of various assumptions about the atmospheric
parameters on the height of the maximum ion density, the ion density
at the maximum and the quarter thickness of a parabolic fit to the nose
of the ion density profile are discussed.

At higher altitudes helium and hydrogen ions must be considered
and modified equations are derived to include their effects on the electron
density profiles.

2. Solution of the Continuity Equation

2.1 Region where Atomic Oxygen ions Predominate

The continuity equation for atomic oxygen in the F region may




be written

@
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where

is the rate of ion production at height z

is the rate of ion recombination at height =z

v is the vertical velocity

z is the height measured from the ion density maximum
n, is the ion density

2.2 Production Term

Recent experimental measurements of solar extreme
ultraviolet photon fluxes described by Hinteregger and Watanabe
(1962) have indicated that the radiation responsible for the ionization
of atomic oxygen in the F region is not monochromatic and that the
photon absorption rates are not independent of wavelength.

Under these conditions the production at height z can be
represented by

Q = NO) p

Z z 2z (2)

where N(O) is the atomic oxygen density and p depends on the solar

flux components and on the appropriate cross sections of atomic oxygen.
Due to absorption, p will decrease with decreasing altitude.

Above about 150 km it appears that the experimental data can be fitted

adequately for the present purpose by the approximate relation

p, = pm{ 1 - k secy g N(O)m [exp(l-a)%—] dz } (3)
P



where N(O)rn is the atomic oxygen density at the maximum of the
ionization density, H is the scale height of atomic oxygen, a and k are
empirically determined constants, and Y is the solar zenith angle.

If the neutral atomic oxygen is assumed to follow a diffusion
equilibrium distribution, equation (3) may be combined with equation
(2) to give

kp N(O)Z

Q, = Py NO) exp(-g)+ —pgy— Hsechexp (- =) (&)

providing a is greater than one.

Equation (4) may be written

Qz=qmexp(—1zq)—pmexp(—-a?zr) (5)
where U = Py N(O)m
2
kpcD N(O)m H sec y
Pm = (a-1)

2.3 Loss Term
It will be assumed that the recombination process for atomic

oxygen ions is by the atom ion interchange process
ot + xy - oxt + v (6)
followed by dissociative recombination,

oxt +e—~0+ X (7)

and that in the upper F region the recombination rate will be dependent

on the rate of the reaction in equation (6). Under these conditions the

loss rate is given by




bz

L, = \(N(XY)m n, exp { - i )
(8)
or L,= B n exP(-]-OHE)
where ﬁmE yN(XY)m
(9)
or b = m(XY) _ H

~m({0) ~ H(XY)

For example if XY is presumed to be molecular oxygen then b
would be 2.0 and if molecular nitrogen b would be 1.75. At lower
altitudes the dissociative recombination process will predominate
causing the loss rate L to be lower than would be predicted from
equation (8). At these altitudes, however, the effect of diffusion
transport is small and photo-equilibrium may be assumed, so that
the effect will be confined to the lower F region.

2.4 Transport

The equation of motion for the ions is,

m, v, A kTi 0 n,
— = -megtqE-— g (10)
sin 1 i Z
and for the electrons is
me ven Ve ‘ kTe o ne
—2 = -meg-af o= (11)
sin I e

where I is the geomagnetic dip angle,
me and m. are the electron and ion masses,
n and n, are the electron and ion number densities which wiil
be assumed equal,
Ve and v, are the vertical diffusion velocities of the electrons

and ions with respect to the neutral atmosphere,



Ven and v., are the collision frequencies for the electrons and
ions with neutral particles,
is the charge on an electron,

k is Boltzman's constant,

g is the acceleration of gravity,

Te and Ti are the equivalent electron and ion temperatures,

and E is the electric field.
Now m < < m, , (12)
e i
Ve
the ratio is only of the order of 40,
in
and v = v, ,
e i
therefore m v Vv < < m., v, V, (13)
e en e i in i

Substituting equations (11), (12), and (13) in equation (10) gives the ion

diffusion velocity

(14)

k(T.+ T ) 0 n, ]
i e i

si 2I
v, ® - g n 1+
n.m.g 0z

1 V.
in

It may be assumed that Vin decreases exponentially with height

within the region of interest so that, in general,

- Ccz
Vin = Vi exp ( - —I:I—) . (15)
m

In the general case the electron and ion temperatures may be

different so that,

[o
i
+ H!_]

(16)




may have a value lower than 0.5.

By defining a diffusion coefficient at the ion density maximum

gH sinZI
P =5 —d (17)
m
equation (14) may be written
cz nid 9 7
nv, = - Drn exp { H)I: T * 53 J (18)

The divergence of the upward flux of ions assuming horizontal

stratification is given by

9 (n.v.) 0 2n. 9 n. cdn, ]
ii = -D_ exp( SZ) i, (c+d) i, i (19}
9z m %P H 2 H 3z 2 ' e
0z H
An additional upward ion flux will be assumed
G = nv, {20}
such that
a G _ .
55 - 0 {21}
2.5 Expcrnential Series Solution
Substituting equations {5}, (8) and (19) in equation (1} gives,
9 ni z az bz
9t :qmeXP(‘ﬁ>'PmeXP(-?)' ‘SmnieXp(-_H—)
cz 9 2ni c+d 9 B cd

Under equilibrium conditions when




at all altitudes, equation (22) may be written

0 = 0 24 c+d Bni + cd n + 9m e -(l+c)z
5.2 |(H| Bz zZ ™7 D e H
z H m
ﬁm -{b+c)z Pm {(atc)z
- P by exp =i e o €xp H (23)
m m

The solution tc equation (23) may be obtained in terms of

exponential series

T rzr:1 r?:o B)m+n(b+ c) exp - = n(I}?I+C)Z) (24)
By substituting equation (24) in equation (23) it may be shown that
equation (23) is satisfied with the following values of m,
m=1+c
m=a + ¢
and values of m which satisfy the equation
m% - {c+d)m + cd = 0 (25}

namely m = ¢, and m = d.

With these values of m substituted in equation (24),

[0 0]
o d+n(b+c)
+ B ex c+n(b+c)
c+n{b+c) P - H z
1+c+n(b+c)
* B icin(bsc) €¥P '\: i } z




Equation (26) may be written

n = B,S, +B S
i 1 C

4 +B,, S, +B S (27)

2 3 atc 4
where Sl’ SZ’ S3 and S4 are series of exponential terms which are

functions of z. By substituting equation (26) into equation (23) and

comparing coefficients it may be shown that

2
qu 1
Biye - D T+c-4d (28)
m
2
pmH 1
Ba+c B Dm a{atc-d) (29)

and the recursion relationship for the general coefficient Bk is given by

2
B, _H'

Bk-(b+ ch

, 1
Dmm K-cWE=d) (30)

Three parameters of equation {27) remain to be determined,

2
HBm

D
m

Bd’ Bc’ and

2.5.1 Location of the Ion Density Maximum

Equation (26} may be differentiated with respect to z to give the
‘ 9 n,

1 =
2z

rate of change of ion density. The maximum is located where 0

so that, at the maximum

1
\

s} -~ .
== = %zo{ Ld + n{btc) J Bd+n(b+c) + [c+n(b+c) ] Bc+n(b+c)

-

+ {:l+c+n(b+cz) } B + I:ja.+c+n(b+c) JB

1+ c+n(b+c) a+c+n(b+c)}

(31)
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and this may be written

+ B + B S, . (32)

0=Bds l+cs7 at+c 8

5+Bcsé

2.5.2 Upper boundary condition

A convenient upper boundary condition is obtained by imposing
the restraint that the downward transport of ionization through the
level at which z = 1% is equal to the total ion production minus the
total ion recombination above that level.

In equations (1), (18) and (20) this gives

[0 0] [o 0]
" n.d Bn‘}
c ) i i

nivt=-§de+§Ldz+Dmexp(b+C T * 53
H H

. _ H
b+c b+c z_;_,‘WC

(33)

Substituting equations (5) and (8) in equation (33) and integrating gives,

[e0)
Hp
-1 m -a -bz
n;vy = -Hq exP(b+c)+ a XP(B—-T-C_)+pm gnlexP(H)d
H_
b+c
c nid ) n, -
- —_ . 34
DmexP(b+c)|: Tt 97} (34)
_ H
2% B¥c
The individual terms may be expanded to give
= - H e (_i) Hpm_ (.i
BivVe T Im *P 53¢’ 2 eXP 1 pre)
© B
d+n(b+c) ., b+d
Bt o b¥dtnlbrc)y XP -+ )
Dm 2 1 d-c
- b %o - (F -
T %o [n(b+C)J Bagn(pre) P - (0 to7c)
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© B
ct+n(b+c)
P PRH B @D o® - @t

D <))
m 1
- -7 %:o [c-d-!—n(ch)] Bc+n(b+c) exp (-n)
© B
l+c+n(b+c) 1
+ ‘3m1“I §1=o 1+{n+1)(b+c) exXp - (n+l+b+c )
Dm ° 1
T TH E::o [l+c-d+n(b+c)] Bl+c+n(b+c) exp - (n+ b+c)
o) B
atc+n(b+c) a
+ ‘3mI_I 121;=o at(nt (bFc) °XP - (n+1+ b+c
Dm “ a
T TH &0 [a+c—d+n(b+c)] Ba.+c+n(b+c) exp - (n+ b+c

(35)
Using the recursion relationship given in equation (30) it may be shown
that equation (35) reduces to

-1 HF’m
Ve © -qu exp (b+c) =

xp ( £rg)

D D

m m 1
-7 (c-4d) BC - (l1+c-d) B

14c %P (- 532)

D
m -a
-4 fate-d) B, exp () (36)
Using the values for Bl+c and Ba+c derived in equations (24) and (25)

equation (36) reduces to

H(nivt)
Bc - Dmic-d) (37)
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2.5.3 Total Production and Loss in the Layer

The total ion production and loss in the-layer must be equal -
under equilibrium conditions.

In equation (1) this gives,

+ o + o ]
S‘ Qdz = C L dz (38)
‘o -

This may be‘written
+o
S Qdz= Z &g 1 (39)
-

where Z @w ¢ is the sum of the products of the solar EUV flux
components and the relevant ionizati;ﬁ cross sections and nis

an efficiency factor related to the absorption of ionization by other
constituents.

From equations {26) and (39)

+®
@ - B
_ d+n(b+c) [ b+dtn(b+c) ]
ngz_'ﬁmH %=0 | b¥a¥nlb¥c) exp——[ e
-0
., Petnpie) [ (n+1)(b+c) ] .
CEICET) exp H :
B
+ 1+ ct+n(b+c) o ) 1+(n+1)(b+c) z
T+t {bFcy P H

B
a+c+n(b+c) a+(n+1)(b+c) }
b S wEBr O [ H ] * (20)

which may be written

[es]

g Ldz = BmHl: Bdsg(z) + Bcslo(z) + BH_CSM(Z) +Ba+cslz(z)} (41)

Z

From equations (38), (39) and (41)
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zZ & - - -
A i (LN Lo P

Hﬁmst)"w; d C S9 -~ l+c¢c 89 -® atc Sgi—oos
-(42)

The limits of 59, SlO’ S11 and S12 are all infinite as z goes to minus

infinity, however, their ratios remain finite and may be evaluated to

give,
d-c 2(c-d)
r (}c):—d ) +1 HZB _bt+c . btc
B. = _B +cC m J b+
e
d ¢ d-c Dm
Feee) + 1
\) d-c-1 2(1+c-d)
/ l-d+c 1 2 b+c b+c
5 r(_b+c + 1) r(b+c + l)I‘H Bm b+cJ
1+c d-c L Drn
Tt 1)
d-c-a 2(a+c-d)
a-d+c 1 2 . b¥c b+c
Ty * VT gt UIrE By :
- b+c
atc d-c Dm
r (_b+c + 1)
(43)
H%p_
Equations (32) and (43) are both functions of Bd and -5 It has
m
been found convenient to soléve these equations by using a digital computer
HB
to search for the value of i5) 2 that gives the same values of Bd for
m

the two equations.

3. The Effect of Helium and Hydrogen Ions

At levels more than two scale heights above the maximum the
atomic oxygen ion density given by equation (27) is, for typical values
of a, b, c and d, approximated within one percent using the first term

in the series Sl’ and,
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- dz
ni-—Bd exp(-—H—). (44)

This is because at these levels the production and loss terms
in the continuity equation are smail, and the low values of ion-neutral
particle collision frequencies allow large diffusion velocities to result
for very small departures from a diffusion equilibrium profile.

For a diffusion equilibrium profile equation (10) may be
written for each ionic constituent

9 n,
1 —

When more than one type of ion is present equation (45) may

be summed over the various ionic species to give,
o n,
i
3 = a
KTy 2 gz = 8 Zmp + aBEZny (46)

For the electrons, using the same approximation, equation (11)

may be written,

kT = -gm_n_-qEn_ . (47)

It may be assumed in this region that

on o n.
€ = E 1 (48)
0 z 9z
i
and
n, - E n, (49)

From equations (46), (47), (48) and (49)

1 3 n, _ g = m.n. _ gm, d (50)
n 9z n k(T +7T.) kT.
e e e i i

Z m.n
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Equation (50) may be integrated to give,

z
gm, d
n = n exp - C A dz
e eo o kTi
z
o
Substjtuting equation (45) in (47) gives,
s S T 9nmg
n, 9z ~ T~ KT. T. n 0?3z
i i i e
Substituting equation {50) in equation (52) gives,
1 o n, m.g gm+(l-—d)

n. 5z ~ ° kT. + kT.
i i i

which may be integrated to give,

1

- f mgg gm, (1-d)
ni = nio exp L - ‘S -ﬁ, dz + \ _—Fri— dz .
ZO

Now H, = kT ’
1 m.g
i
so that 2
o gm (1-d)
Z m.n, =exp[-\\\ ___dzJ Z m.no, exp ( -
i J kT, i !
z i
Similarly
?z gm_ (1-d)
Z o { exp i xT,— 97| Z ny exp (-
1 1 1
z
o
The mean molecular mass is thus given by .
z -
o
Z myn, Z myn; . exp( - H, )
My T3 n, - z
i Z n, exp ( - )

i H.
i

(51)

(52)

(54)

°) (55)

(56)
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z-2
Let A= I n, exp(-H' )
i i
then,
kT. zZ-2
dA _ i (o}
W - T ? m.n, exp - m ) (59)
and
m A
i dz (60)
kTi

Equation (60) may be integrated with respect to z to give

gm z-2 ¢
S‘ Tr dz=log, T ny, exp - (F—) -y, - (61)
z 1 1 1

(o]

Substituting equation (61) in equation (51) gives,
T

i
r n, Z-Z 17—
n, = neol_ z 10 exp - (H O)}Te 4 (62)
i eo i

In the regions where helium and hydrogen ions are of importance
the first term in the series S1 given in equation (44) may be modified

to give the electron density,

-zod z-2z N(He+)c z-2
>~ B - 20
fe dexp(H)Lexp(H)JrN(o*)o i
N, (Z—GH—_Z° ) Jd (63)
+ ——— exp -
N(0+)o 1

+ ) .
where N(0+)o, N(He )., and N(H+)o are the atomic oxygen, helium

and hydrogen ion densities at the datum level Z
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NEH"Y)
providing R, = T ° < < 1,
N(0")
(¢]
+
N(He )O
= < <
and RZ N(O+)0 19

and z s the height of the datum level above the maximum, is sufficiently
large that the first term in the Sl series predominates.
The complete solution for the equilibrium electron density may

thus be obtained by combining equations (27) and (63) to give,

zd 3(z-zo) 15'(z-z0) d
+ Sl(z) -exp ( - EI—% )}
+ BcSZ(Z) + B1+CS3(Z) + Ba+c S4(z) . (64)

4. Results
4.1 Profiles
A digital computer program has been used tq solve equation
H%B
D

m
the preceding sections. The program allows the electron density

(64) using the relations for Bc’ B B , and derived in

1+c’ Ta+c

to be calculated and plotted in terms of both the geo-potential
altitude z and the true height. Figure 1 shows examples of profiles
calculated for three different values of solar activity to illustrate
the form of the results.
For this Figure the following values were assumed
a=2.3 b=1.75 c=1.3 d = .385
9

2x1077s 7N(0)sec'1 Nisbet {1963)

1

9
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T =7.055, ,+ 372°K Jacchia (1962)
_ -19 -1 . .
B=4x10 N(NZ) sec Nisbet and Quinn (1963)
4.5x10 % sin?1 72 2 .1
D=22X n(M)‘ i m-sec” Shimizaki (1957)
p
_Mos o001
qm

Atmospheric models due to Nicolet (1962) were used for the neutral
atmospheric densities. Helium and hydrogen ion density ratios
were calculated from models due to Bauer (1963).

4.2 Approximate Profiles

Above the maximum the series Sl’ SZ’ S3, and S4 in equations
(27) and (64) are well approximated by the first few terms.

In general,in this region a total of seven terms is required to
approximate the electron density within 1% when a nondivergent ion
flux is assumed and only five terms is required when it is absent.

With this approximation, equation (64) may be written,
L

a4 le 3(z-z0) lS(z-zo) 1
n, = -—ﬁ;1 {‘Kl exp - — i [ 1+ R1 eXp —gr— + R2 exp——lé—H——]

L6z L_{.z
+K6[exp- o ] + K, ]:exp- o } (65)
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Where
6II'].
Kl = Bd —q—; y L]. = d
p
K = B _m , L = c
2 ¢ a, 2
B
_ m —
Ky l+c §_ ° Ly = 1+c
B
— m ——
Ky = atc q_ Ly = atc
2
P, HB 1
Ky = By q_ D_ [d+o)btc) Lg = d+b+ec
2
B H™B
a m m 1 -
Ke =Bcg— D Gl brze-d) Lg = b+ 2
m m
2
B H™B
- m m 1 _
Ko = B¢ a, D_  (I#bto)(I¥b¥zeq) @ 7= lHtb+2e

A computer program has been written to calculate these
parameters from equations (28), (29), (30), (32), (37) and (43)
and to print them out in the form of tables.

For this program it is necessary to read in the parameters
of the atmospheric model a, b, ¢, d, and m and a parameter

m

related to the nondivergent vertical flux n.v, .

prints out three parameters of the electron density maximum

The computer also

2 3 14

H™B n_p -n
m mm o hdSCAT/H = L m

D q H

m m 82

2
Bzzm
L J
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SCAT/H is the quarter thickness of a parabola fitted to the peak of
the electron density distribution.

Tables 1 to 35 ir the Appendix give values of these coefficients
for eight different atmospheric models. For each model ranges of
parameters for the attenuation of the solar radiation and the vertical
nondivergent ion flux have been calculated.

5. Conclusions

The values given in Tables 1 to 35 allow the effects of
various assumptions about the neutral atmospheric models and
ionizing radiation on the electron density profiles to be studied.

The parameter SCAT/H is of considerable practical
interest because of its effect on the calculations of neutral
atmospheric temperatures from ionospheric measurements in
the region of the maximum, and because its relation to the profile
does not depend on assumptions about the diffusion, recombination
or production coefficients.

Increasing geographic latitude for a given time of year and

neutral atmospheric temperature corresponds to increasing both

the value of and a. It is apparent that both these effects

produce a decl;nease in layer thickness as indicated by the SCAT/H
values.

Hinteregger and Watanabe (1962) have given experimental
measurements of photon fluxes as a function of altitude. These
measurements were used to investigate the effect of the non-

monochromatic nature of the ionizing radiation on the electron

density profile. Tablesg 33-35 give the parameters of electron
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p
density distribution calculated for models with values of a and —=

chosen to fit the photon flux measurements above 150 km for them
wavelengths of importance in F region production. It is apparent
that the effect on the thickness of the F2 region peak of the differing
absorption rates is less than 1% at the latitude of White Sands

in August. For larger zenith angles the effect would, of course,
be larger but it does not appear that measurements of electron

density profiles in the region of the F, maximum are likely to

2
provide useful information on the relative ionization cross sections

of atomic oxygen for the different groups of solar fluxes.

Sets of tables are given for

fi

T /T, 1(d =.5)

and

T /T, 1.6 (d = .385).

It is of interest to compare the effect of the electron ion temperature
ratio on the shape of the layer in the region of the maximum and con-
siderably above the maximum. As would be expected in the region
far above the maximum the slope is proportional to Ti;-i and
there is a 30% difference between the values of L1 for the two
models. The values of SCAT/H which describe the quarter thickness
in the region of the maximum show only an 11% difference.

The coefficients for recombination with molecular oxygen

and molecular nitrogen are undoubtedly different so that little useful

n_p
purpose is served by comparing values of 2 M 5r models with
m

different values of b.
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The variation of the layer with latitude may be studied by

examining the effects of variations in = and of s:i.nZ IonD

m
p

and a increase. In both

As the solar zenith angle increases-
m
cases the effect on the electron density profile is to reduce the

value of n_ —Z . Because of the effect of the earth's magnetic

9m
field on the diffusion coefficient,the height of the layer in middle
p

latitudes decreases with increasing latitude causing -2 to

m
increase. These effects combine to reduce the electron density

as the latitude is increased.

The nondivergent vertical ion flux

5 is chiefly of
m

interest in matching boundary conditions when different models
are used for successive altitude regions. This approach can be

used, for example, to study the equatorial anomaly. It is apparent

n_f
that this parameter has little effect on the value of 0 The
Hzﬁ m
value of 5 M is, however, greatly affected and it appears that
m P
the major effect on the peak electron density is the change in I
m

produced by the variation in the height of the maximum electron
density quite accurately even if there is some uncertainty in the
coefficients D and 8 as a function of height. An error of 50% in
the ratio Bm/Dm would result in an error of about 64 km at sunspot

maxima and only 24 km at sunspot minima.

The effect of increasing solar zenith angle is to lower the
2
H Bm
value of 5 . This corresponds to an increase in the height of
m

the layer maximum which might contribute to the winter anomaly at
middle latitudes.

The method of analysis provides simple analytic solutions
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of the FZ region equilibrium profile and is sufficiently flexible to
allow it to be fitted to various neutral atmosphere models. When
the neutral atmosphere parameters are not independent of height a
lamination technique may be employed using different models for
successive layers.

The application of the method to the prediction of F2 region

parameters will be discussed in a subsequent report.
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Appendix-Tables of Coefficients
Summary of Symbols

PRODUCTICN TERM

Q, = a exp(-F)-p expl-3) (5)
where
z is the rate of atomic oxygen ion production at height z
H is the scale height of atomic oxygen
and a4, P and a are chesen to fit assumed profiles of atomic
oxygen ion production.
LOSS TERM
L, = B, 7 €XP (- bﬁz) (8)

where Lz is the rate of recombination of atomic oxygen ions at
height =z and.ﬁm is the linear recombination coefficient effective
at the ion density maximum

_ cz
Vin = Vin exp ( - ﬁ) (15)
m

Vin is the ion-neutral particle collision frequency

Vin is Vin at the electron density maximum
m

c is a factor chosen to fit the assumed neutral atmospheric model

being used

Ti
dEr—7T1— (16)
e i

where Te is the electron temperature
and Ti is the ion temperature.

DIFFUSION COEFFICIENT

. 2
Dm - g‘I){ 51ndI (17)
in




G =n; v, . (20)
with
9 G _
5 =0 (21)
1
1 -n P2
0 "n
2 2
9z
n
a_, L.z 3(z-2 ) 15(z-2 ) "1
nez—ﬁm IKlexp— =i ‘_1+RlexP—4H +R2exp——3—lH J

L.,z L3z
+K2-exp- HJ +K3{exp- i1 J
i L,z ~ L_z
+ K xp - —4 | + K exp - —
4 | ¥P T THO 5 | °*P H
T L6z 4 N L_{.z |
+ K6 uexp- call + K7 hexp- i3 J} (65)
+
where R1 _N(H_+) at level z = zO
N(O ')
NEH )
and R e at level z = z
2 o

N(ot)



Pn/Oy

G/qu

Hp /D

nmﬁm/.f’,m“~

SCAT/H |

K1

L

2.0000C
1.7500¢C
1.00000
0.50000
0.00000
C.C0000
0. 74660
0.84526

0.88619

0.50000
0.00000
1.00000

-0.49773
2.00000
0.00000

3.00000
0.14672
3.25000
0.00000
3.15000

-0.02332

475000
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TABLE 1

2.00000
1.75C00

1.cCco00

0.5CC00,

0.1C000 .

0.0CC00
0.59840
0.70471
0.86657
1.0C703
0.50000
0.0€CO0
1.00000
-0.39493
2.00000
0.01197
3.00000
0.09739
3.25600
0.0CC00
3.75000
-0.01498

4.75000

2.00000
1.7%000
1.00000
0.50000
0.20000
0.00000
0.44610
0.55186
0.84464
0.78249
0.50000
0.00000
1.00000

-0.29780
2.00000
0.01787
3.00000
0.05649
3.25000
0.00000
3.75000

-0.00835

4.75000

2.00000
1.75000
1.00000
0.50000
0.300C0
0.00000
0.27990
0.37012
0.81679
0.51931
0.50000
0.00000
1.00000
-0.18660
2.00000
0.01679
3.00000
0.02349
3.25000
0.00000
3.75000
~-0.00328

4,15000



SCaT/H

Kl
Ll

-
K2

K s

KA

L4

K7

L7

3.00000
1.75000
1.00000C
0.50000
0.00000
0300000
Oe 74660
0.H4526
0.848619
1.2159%
0.20000
0.0000Q0
1.C0GC0
~0H9773
2.000C0
0.000C0
4.0000C0
0.14672
3425000
0.0000C0
3. 750CC
-0,02332

4.175000
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TABLE 2

3.0C000

1.75000

C.50C00 .

0.02500
0.0CC00
0.65115
0.71456
0.86483
1.1C591
6.5C000
O.bCOOO
1.0GC€00
-0.43410
2.05G00
0.0C155
4.CCCO00
0.11638
3.25C00
0.00C00
3.75000
~GC.01774

4.75000

3.00000

1.75000

1.00600

U.50000

V.050600

0.G0000

0.695C9

U.84334

0.98455

G.50000

G.00000

1.000G0

-0.36903

200000

G.00264

4 OG0

Qe (808

J.77000

D.unCee

3.75000

4.75000

3.00000
1.75000
1.00000
0.50000
0.079%00
0.0000¢C
044965
0.C01010
0.82066
0.84373
0.5CG00
0.C000C
R RSV
-0.29977
2.00000
C.C0321
4.00000

C.00131

0.000C00
3.79000
"O-CU?))/H()

4.75C00



S

. C
d
Pl
o
o m m

PP/

SCAT/H
K1
L1

K?

K3
L3

K4

K&
LO
K7

L/

4.,00000
1.750C0
1.00000C
0.50000
0.0Q0000
0.C00000
0.74660
0.84526

0.88619

0.50000
¢.C0000
1.00000
~0.49773
2.00000
0.00000
5.00000
0614672
3.25000
0.00000
3.75000
-0.02332

4.75000
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TABLE 3

4.0C000
1./5000

1.0CC00

C.5¢C00

0.0C600
0.0G000
0.68695
0.6C490
0.86948
1.15160
0.5CC00
0.06C00
1.0C000
-0.45797
2.0C000
0.0C023
5.0CC00
0.12785
3.25000
0.0C000
3.75Q00
-0.01974

4.75000

4.,00000

1.75000

1.000C0

0.50000

0.01200

U.00000

C.62410

0.75929

0.85250

1.08002
¢.50000
0.00000
1.00000
-C.41607
2.00000
0.00042
5.00C00
0.10894

3.25000

- 0.00000

3.75000
-0.010629

4.75000

4.00000
1.75000
1.00000
0.50000
0.01800
C.00000
C.55615
0.70596
0.83480
0.99775
0.50000
0.C000G
1.000G0
-0.370177
2.CC000
0.00056
5.00000
0.089068
3.25000
0.00000
3.75000
-0.01294

4.75000
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TARLE )

a 2.00000 . 2.0¢C00 2.00000 2.00000
b 1.75000 1.75C00 1.75000 1.75000
c 1.00000 1.0¢000 1.00600 1.00005

d 0.50060 0.5CC00 0450600 0.50000
Pl 0.00000 0.0¢000 0.00600 0.C0000
:/qu ~0.50000 ~0.23000 0.25000 0.50000
HB /Dy 3.77260 1.25C80 0.54220 0.43210
?m?mfﬂm___ 0.34209 0.82992 0.86832 0.89458
SCAT/H 0.64351 0.31308 0.92670 0.95266
K1 ~0.71431 0.83759 1.40453 1.53491

L 0.50000 0.5CC00 0.50000 0.50000

K2 3.77260 C.62540 -0.27110 ~0.43210

L 1.00000 1.0C 000 1.00000 1.00000

K3 ~2.51507 ~0.83387 ~0.36147 -0.28807
L3 2.00000 2.0C000 2.00000 2.00000

K 4 0.00006 0.0CGC00 0.00000 0.0000C

L4 3.00000 3.0C000 3.00000 3.00000

K's > -0.55747 0.16932 0.12303 0.10719
LS 3,25000 3.25000 3.25000 3.25000
Kb 1.59245 0.03752 -0.01645 -0.02089
Lo 3.750C0 3.75000 3.75000 3.75000

K7 -0.59535 =C.06544 -0.01230 -0.00781

L7 4,75000 4,75C00 4,75000 4. 75000



b

. C

d
VAR
G/qu

H2 Bm/D m

P/ 9y
SCAI/H

K1
L
K2
L2
K3
L3
K&
L4
K5
L%
K
L6
K7

L7/

2.00000
2.00000
1.00000
0.50G00
0.00000
V.0000C0
0.56615
U.74664
0.84996
1.05506
0.50000
0.00000
1.00000
-0.37743
2.00000
0.00000
3.00000
0.07964
3.50000
0.00000
4.00000
-0.011867

5.00000
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TABLE 5

2.0CC00
2.0cCco0

1.0CC00

0.50000.

0.1CC00
0.0C000
0.4€6355
0.6L912
0.83900
0.87209
0.50C00
0.0€000
1.0C000
~0.3C903
2.0C000
0.0C927
3.00000
0.05390
3.5C000
0.0C000
4.0C000
‘-o.pc796

5.0CC00

2.0C000
2.00000
1.00000
0.5000C
Cc.20000
0.00000
0.35500
0.48289
C.82584
0.61745
0.%0000
G.00000
1.000600
~0.23667
2.00000
0.01420
3.00000
0.03207
3.50000
0.00000
4.,00000
-0.00467

5.00000

2.00000
2.00000
1.00000
0.50000
0.30000
0.00000
0.23315
0.32702
0.80797
0.45609
0.50000
0.06000

1.60000

-0.15543
2.00000
0.01399
3.00000
6.01418
3.50000
0.00000
4.006000

-0.€0201

5.00000
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TABLE 6
a 3.00000 C3.0C000 3.00000 3.00000
v 2.00000 2.0CC00 2.00000 2.66000
c 1.00000 1.0¢C00 1.00000 1.C0000
a 0.50000 0.50000 0.50000 0.50000
Pm/ﬂm 0.L0000 0.62500 0.05000 C.CT500
G/q_H . \ | -
m G.G0000 0.GC00C C.00000 0.000006
HzBm/Dm 0.56615 0.5¢CC C :
_ | .56615 .5C085 G.43330 0.36115
NP/ 0. 74664 0.63204 0.61112 0.53019
SCAT/H 0.84996 0.63616 G.52184 0.80638
K1 1.05506 0.95909 0.85487 0.73732
Lr 0.50000 0.5C000 0.50000 0.50000
K2 0.00006 0.0€¢000 0.00000 0.900G0
L2 1.C0000 1.06000 1.00000 1.CC000
K 3 ~0.37743 -0.33390 -0.28887 ~0.24077
L3 2.000C0 2.06C000 2.00000 2.00000
K 0.00000 0.0C119 0.00206 0.00258
L4 4.00000 4.,0€000 4.00000 4,C0000
b5 0.01964 0.06405 0.04939 0.C3550
L 3.50000 3.5CC00 3.50000 3.50000
<2 0.00000 0.0CC00 0.00000 0.CC000
LG 4.00000 - 4.,0C000 4.00000 4.00000

K/ -0.01187 ~=0.00929 —U.00695 -0.C0483

L7 _ ' 5.(0000 9.0C 000 5.00C0Q 5.00000



P/
g/qu
H Bm/nm
nmpm/qm
SCAY/H
k1

L1

4.000C0

2.000C0

1.00000

0.50000

0.00000

0.0GC00C0

De56615H

U. //r(‘f'»’o

Qe 84996

L.03506

£.50000

0.Q00000

1.00C00

~0.37743

2.00000

Q.u0C00

2. 000C0

OeUl964

3.50000

0.00000

4o CGOCH

-0. 01107

5.00000
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TABLE 7

4,03000
2.0C000
1.0CC00
C.H5CC00
0.02600
0.00C00
Co.2h90
B.7000
0.d3891
C.0995946
C.5C000
0.0l
1.0LCu0
-0.35060
2.0C000
0.0CCLH
5.02000
0.07C08
3.%?000
0.0CC00
4.0C0000
-0.CGLC24

5. 0CC00

4,00000
2.00000
1.00¢00
0.50000
J.01200
0.00000
U.40355
U.06740
UaeB82T7592
Ue93877
0.50000
U.00000
1.00000
-0.32237
2.0000¢C
0.00032
Y.00000
D.060%3
3.50000
¢.0eu00
4.,00000
-0, 00866

5.0C0GC0

4,00000
2.000060
1.00000
G.5C000
C.CL80o
GeCO000
0.43510
0.6¢23606.
0.8155%¢
G 87091
0.50000
0.00000
vl.CUCUO
~0.292G7
2.060000
0.CuG44
9.C0000
0.C5067
3.50000
0.0000C0
4,C00CO0
-0.00711

5.000u0




o]

d
. pm/qm
G/qu

e,/

ntm/qm
SCAT /H

K

2.00C0C
2.00000
l.0aoee
(e QGO
N. 00000
~Q. 00000
2.1710%
Ce (6037
C.64979
~0.19549
U. 200060
2.171C5
1.G00Q0O
~l44737
2.000CN
0.000C0
3.000G0
“0.05659
3.50000
0464890
4.00000
=01 7457

5. 00006
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TABLE 8

2.0C000
2.08000

1.CCC00

0.CCC00
=0.25000
0.84875
0.740C32
C.765523
0.78470
0.5C000
O0.44438
1.0CG00
~-0.%6G6250
2.0C0000
0.0C000
3.00CC0
0.09299
3.5C000
0.03761
4,0CC00
-0.0292%

5.00000

2.0000G
2.00000
l1.0c00GC
C.H0000
C.00000
C.25000
Ge42230
C.16071
D.58887
1.20019
C.50000

-0.21115

1.00000

-0.28153

2.00000

0.00000

3.00000

G.06758

3.5000¢C

-0.00849

4 COC0O

-UL.00461

5.00000

2, 00000

Z2.00000

1.60000

U.50000

0.C0O0C00

050000

0.34110

0. 77847

0.91511

1-302()3

0.500C0

-0.34110

1.0C000

=-0.22740

2.C0000

0.0000C

3.66000

0.ChHh924

3.50000

-0.C1108

4.C00UC

-0.C04a31

5. 0000C



b
c

d
o./a,
G/qu

Hzﬁm/Dm

nb/a,

SCAT/H
Kl

L1

L
KT

L7

2.00000
1.75000
1.30000
0.50000
0.00000
0.00000
0.84475
0.9CH45
0.82471
1.24140
0.500C0
0.00000
1.30000
-U.469731
2.30000
Q.000CC
3.3000C
0.152¢81
3.55000
0.00000
4.35000
-0.02018

5.350C0
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TABLE 9

2.0CC00
1.75C00
1.36000
0.5CC00
0.1C000
0.0C000
0.65315
0.77268
0.8C886
1.05045
0.5C000
6.0C000
1.30000
-0.33508
2.3C000
0.01238
3.3C000
0.1C610
3;53000
0.0C000
4.35000
~0.013%9

5. 35000

2.00000
1.75000
1.30000
0.50000
0.20C00
o.gococ
0.53975
0.062776
0.79151
C.84846
0.50000
0.00000
1.30000
-0.29986
2.30000
0.01928
3.30000
0.066173
3.55000
0.00000
4.35000
-0.00824

5.35000

2.0C00C

1.30000
0.50000
0.30000C
0.00C00
0.37855
0.46522
0.77104
0.62422
0.50000
0.C0000
1.30000

~0.21031
2.30000
0.02028
3.30000
0.03443
3.55000
0.00000
4.35000

~0.00405

5.35000




b o

N - B
el

OapE
2
H P /D

n B /q

mm_m

SCAT/H
K1
R

K2

3.00060
1.75000
1.30000

0.50000

0.006G0

. 00000
0.64475
0.90845
0.82471
1.24140
0.50000
0.00000
1.30000

-0.46931
2.30000

0.0000C

 4.30000

3
0.15281
3.55000

0.00000

4.35000
-0.02018

5.3500°0
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TABLE 10

3.0C000
1.75C00
1.3C000
0.5¢ 000
0.02500
0.0C000
0.75385
0.84657
0.5C879
1.15061
0.5C000
£.0C000
1.3C000
-0.41881
2.3C000
0.0C 165
4.3G000
0.12640
3.55000
0.0C000
4.35000
=0.01607

5.35000

3.000¢C0

1.75000

1.30000

0.50000

0.05000

0.00000

0.66270

0.77929

0.79296

1.05325

0.50000

0.00000

1.30000

-0.36817

2.30000

0.00291

4.30000

0.10171 .

3.55000
0.00000
4.35000
-0.01242

5.35000

3.00000
1.75000
1.30000
0.50000
0.07500"
0.C0000
0.56970
0.70439
0.77689
0.94640
0.50000
0.00000
1.30000
-0.31650
2.30000
0.C0375
4.3000C
0.07857
3.55000
0.CC000
4,35000
-0.00918

5.35000



/%

2/qu
HOB, /D _
R
SCAT/H
L
Ll
K?2
L2
K3
1.3
K4

La

4.,000C0

1.75000

l.3000C

0.50000

C.u000¢C

0.u0000

O.ish4s 15

090445

0.82471

l,o?/f]./tu

0.50000

0.00000

1.300C90

-0.406931

2.30000

0.00000

5.30000

0.152¢81

3.55000

0.000C0

4,35000

5.350C0
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TABLE 11

4.0CCO0
1.75C00
1.3CC00
0.%CC00
0.0C600
0.0CCO0
0.75335
0.87695
0.31331
1.19404
0.%C000
0.0C000
1.30C00
~0.44075
2430000

0.0C025

5.3C0000

0.125804
3.35000
0.QCC00
4,35000
-0.011780

5.35C00

4.00000C

1.75000

1.30000

U,.50000

v.01200

0.00000

V. 74075

0.84289

0.80191

l.14340

0.50000

0.00000C

1.30000

-0.,41153

230000

1.00046

5.30000

0.12342

3.55G00

0.00000

4.35%0006

~-0.015652

5.35000

4.C0000
1.75000
1.30000
0.50000
0.0160C
0.0ulUO
0.680640
0.80560
079042
1.06856
0.5C000
0.C0000
1.30000
-0.38133
2.30000C
0.0C004
5.30000
0.10888
3.55000
0.00000
4.35000
-0.01333

5.35000




Ll
€2
L2
K3
L3

Y4

L%

KO

K7

L/

2.00000
1.75000
l.30000
0.50000
0.00000
-0.50000
4.36135
Gl L2
UeOGla4n
0.01289
0.500G0
2.72584
1.30000
-2.42297
2.30000
0.00000
3.30000
0.00819
3.55000
le:1242
4.35000
—0.53799

5. 395000
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TABLE 12

2.00000
1. 75000
1.3¢C000
0.5CL00
0.0CC00

-0.25CQ0
1eaC275
CanihoT
0.76652
1.0C421
0.5C000
0.43836
1.3CC00

-C.71931
2.30000
0.0CC00
3.5CC00
0.20527
3.55000
0.03237
4 .7335C00

-C.05565

5.55000

2.000060

L.75G00

1.30000

d.50000

0.000060

0.25000

Uehr2025

D0.94519

085505

138078

050000

-0.19383

1.30000

~0.34458

230000

D.00000

3430060

Ge12480

3.55000

-0.01024

4.35000

~0.01C88

2.3%000

2.00000
1.75000
1.360GC
0.50000
0.00600C
0.50008
0449945
0.99004
C.87369
1.49009
0.5C000
-0.31216
»l.BDOUO
-0.27747
2.30000
0.0G000
3.30000
0.10845
3.55000
-0.Cl328
4,35000
-0.CO0706

5.35000C
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TABLE 13

a 2.00000 2.00000 2.00000 2. GCOU0
b 2.00000 2.G0000 2.00000 2.00000
e 1.30000 1.3C000 1.30000 1.30000
d 0.50000 0.50CC0 0.50000 0.5C000
A C.00006 0.1C000 0.20000 0.3C000
G/q,H 0.00000 0.0C600 0.00000 0. 66000
HZBm/Dm 0.64945 0.54375 0.43325 0.31375
,2m?m/qm 0.61790 0.69243 0560736 0.41562
SCAT/h 0.79325 0.78422 0.77369 0.76043
K1 1.10132 0.93C02 6. 75031 0.55421

L1 0.50000 0.%CC00 0.50000 C.50000

K> 0.00000 0.0CC00 0.00000 0.000C0

L2 1.30000 1.3C000 1.30000 1.3000C

K3 ~0.36081 ~0.3C208 ~0.24069 ~0.17431

Lo  2.30000 2.3C000 2.30000 2.30000

K4 0.00000 0.0C971 0.01547 0.01661

L4 3.30000 3.30000 3.30000 3.30000

K Y 0.08670 G.06130 6.03940 0.C2108

Lo 3.80000 3, 48000 3.80000 3.80000

Ki 0.00000 0.05000 0, 00000 C.G0000

LA 4.60000 4.6CC00 4.60000 4.6G000

K7 ~0.01069 ~0.0C 749 —0.00476 ~0.00249

L/ 5.600C0 5.06600 H.6000C 5.60000
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TABLE 1)

a, 3.00000 . 3.0€C00 3.00000 3.00000
..b 2.000C0 2.0CCU0 2.00600 2.€0000
c _ 1.30000 1.3C000 1.30000 1.3600¢
d 0. 50000 0.5CC00 050000 0.500U0
,?m/qm“n‘ 0.000C0O 0.02500 0.05C00 0.07500
g/qmﬁ 0.00000 0.0C000 0.00000 0.00000
H Bm(Dm‘_ 0.64945 0.58665 0.52285 0.45710
nofo/on 0.31790 0.76G10 0.69828 0.63094
SCAT/H 0.79325 0.78285 0.77222 0.7611%
K 1.10132 1.01947 0.93345 0.84008
L 0.50000 0.5C000 0.50000 0.50000
K2 0.00000 C.0CG00 ¢.00000 0.00000
Lo 1.30000 1.30000 1.300001 1.30000
K3 -0.36081 ~0.32592 ~0.29047 -0.25394
L3 2.30000 2.3C000 2.30000 2.30000
K 4 C.00000 0.0C129 0.00229 0.0G301
L4 4.30000 4.30000 4.30000 4.30000
K™ 0.08670 0.07252 0.05916 0.04655
LS 3.,80000 3.,8CC00 3.800G0 3.80000
ke ~0.00000 0.0C000 0.00000 0.00000

L6 4.60000 4.60000 4.60000 4.60000
K7 ~G.01069 -0.(CaT2 ~(.00693 -0.00529

L7 ' 5.60000 5.6CC00 5.60000 5.6C000



T « SO
c

d

P/

G/qu

H2B_/D_
P/

SCAT/H

K1
L1
K2
L2
k3
L3
K4
L4
K5
LS
K&
L6
K7

L7

4.00000
2.00000
1.30000
0.50000
0.u000C
0.00000
0.64945
0.81730
C.79325
1.10132
0.53000
0.00000

1.30000

- -0.36081

2.30000

6.C00C0

5.30000

0.08670

3.80000

0.00000

4,60000

-0.010¢9

5.600C0
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TABLE 15

4 o(_)C CUO

2.0CC00

1.3CC0O0

0.5%C000

0.0C600

C.0C000

0.61425

0.78841

0.78559

1.05900

0.%C000

€c.0CCO0

1.30C00

~0.34125

2.3C000

c.CCO19

5.730000

0.C7885

3.4C000

0.0C000

4.6CC00

—O.”C956

5.0C000

4. 00000

2.00000

1.30000

(50000

0.0120C

(.C0000

0.57810

0.79698

0.77783

1.01418

3.50000

0.00C00

1.30000

—0032117

2.30000

C.00036

5.30000

0.07107

3.8000GC

0.G000CO

4.6000C

_0000847

5.00000

4.C0000

2.00000

1.30000

0.50000

0.C0000
0.54075
0.72322
0.76992
0.96635
0.50000
0.00000

1.30000

-0.30042

2.30000

0.C0051

%.30000

0.C6334

3.80000

0.60000

4.60000

-0.00741

5.60000
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TABLE 16

as 2.00000 2.0C000 2.00000 2.60000
b 2.000C0 2.0CC00 2.000C0 2.00000
e 1.30000 1.3C000 1.30000 1.30000
a 0.450000 0.5C000 0.50000 €.50000
LA 0.00000 0.0C000 0.00000 0.G0000
G/QmH _ -0.50000 -0.25C00 0.25000 0.50000
HQBm/Dm 2.47035 1.GC730 0.49050 0.40085
,?mﬁmf%m‘ 0.79386 0.75471 0.84765 0.88022
SCAT/H 0.62222 0.74117 0.682302 0.84242
K1 0.36876 C.92570 1.21219 1.30114
Ly 0.50000 0.5C000 0.50000 0.50000
K2 1.54397 0.31478 -0.1532¢ ~0.250%3
L2 1.30000 1. 3000 1.30000 1.30000
K3 . =1.37242 ~0.55961 -0.27250 -0.222069
L3 ©2.30000 2.3G600 2.30000 2.3000C
K& 0.00000 0.0CCOO0 0.00000 0.00000C
L% 3.300C0 3.3C000 3.30000 3.36G000
K5 U.11042 C.11303 0.07207 0.C6322
L 3.80000 3.6CC00 3.80C00 3.80000
Ko 0.28190 0.02244 ~0.00556 ~0.00742

L6 4.60000 4.6C000 4.60000 4.60000
K71 -0.15460 -0.02570 ~0.00609 —0.00407

L 5.60000C 5.6CC00 5,60000 5.60000



b
c

a
e/
G/qu

2
H Bm/Dm

n8 o/ O
SCAT/h
K1
(I

K2

2.00000
1.75000
1.00C00
0.38500
0.00000

0.000C0

QeT79667

0.981206

1.03818

0.33500

0.0000CC

1.00200

2.00000

0.00000

3.0N0C0C

3
C.09304

3.13500

0.00000

3.75000

-0.,01047

4.15000
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TABLE 17

2.00000

1.0CCOO

0.38500 |

0.10000
0.0CCO00
0.4C985
0.064973
0.95970
0.84226
0.38500
0.00000
1.0CL00
-0.25378
2.CC000
0.01C 184
3.0C000
C.0u%879
3.13500
0.0CC00
3.75C00
-0.00635

4,.,(5000

2.00000

l.7500¢C

1.00000

0.38500

0.20000

0.000C0

0.28955

0.48608

0.93495

Ueb2614

0.38500

0.00000

1.00000

-0.17929
2.00000
V.011C7
3.00000
0.0308¢8
3.13500

0.00000

3.75000

-0.00317

4.75000

2.C0000
1.75000
1.006G¢CC
0.38500
0.30060C
0.000060
0.14480
0.26735
0.89651

034099

0.00000
1.00000
~0.08965
2.00000
0.00831
3.00000C
0.00841
3.13500

0.0000C0

3.75000

-0.00079

4.75000
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TABLE 18

a 3.00000 ~3.0C€000 3.00000 3.C0000

b 1. 75000 1. 75000 L. 05000 1.15600

¢ 1.5090C 1.0C000 1.00000 1.C00u0

d C.38500 0.38500 0.38%00 038500
P/ U 0.00060 0.02500 0.05000 0.67500
:/qu 0.00000 0.0C000 0.00000C 0.06000
i Bm/Dm 0.52615 0.44450 0.35670 0.0000%
B/ 0.79667 0. 71406 0.61651 0.C0013
SCAT/H 0.98126 0.95569 0.92925 0.81637
K1 1.03818 0.92463 0.79276 0.00016
L1 0.38500 0.732%00 0.38500 0.38500
K2 0.C0000 0.0C000 ¢.00000 0.00000
Lo 1.00000 1.0C000 1.0060C 1.0006C
K3 ~0.32579 ~0.27523 -0.22211 ~0.00003
I8 2.00000 2.0C000 2.00000 2.00000
K4, 0.0000C 0.0C102 0.00165 0.00000
L4 4.00000 4.0C000 4.00000 4.00000
Ko 0.09304 0.07C00 0.04843 0.00000
LS 3.13500 3.13500 3.13500 3.13500
K 0,0L0000 0.00000 0.00000 0.00000
LA 3,75000 3.75000 3.75000 3.75000
K7 -0.01047 ~0.0CT4T ~-0.00487 -0.00000

L/ 4,15000 4.75000 4.75000 4, 1500¢C
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TABLE 19

a 4.,00000 . 4.0C000 A0uo00 4.000G0

. b ~ 1.75000 1.75C00 1.75000 1.75000
c 1.00000 1.0C000 1.00000 1.00000

d 0.38560 0.38500 0.38500 0.36500
o/ 0.00000 0.0C600 0.01200 0.C18C0
G/q, H 0.00000 0.0C000 0.00000 0.0000C
Hzﬁm(Dm 0.52615 0.46910 0.00005 0.00005
‘?m?mfﬁm«“ 0.79667 0.74320 0.00013 0.00013
SCAT/H 0.98126 0.95932 0.80766 0.80858
Kl 1.63818 0.96358 0.00016 0.00016
L 0.38500 0.38500 0.38500 0.38500
K2 0.00000 0.0C000 0.00000 0.00000
L 1.00000 1.0C000 1.00000 1.00000
<3 -0.32579 -0.29046 -0.00003 ~0.0C003
L3 2.00000 2.0¢000 2.00000 2.00000
K4 0.00000 0.0C0L5 0.00000 0. 00000
Lo 5.00000 5.00G00 5.00000 5.00060
K5 0.09304 0.07699 0.000G0 0.0G000
L5 3.13500 3.13500 3,13500 3.13500
K6 0.00000 0.00000 0.00000 0.00000
Lo 3,75000 3,75000 3.75000 3.75000

K7 -0.01047 -0.nC832 -0.00000 -0.00000

L7 4.75000 4.75000 4.75000 4.75000
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TABLE 20
a 2.00000 2.00C50 2.00600 2.06600
b 1. 75000 1.75¢00 1. 75600 L. 5600
c 1.00000 L.0CGo0 1.00000 1.00000
d 638500 0.38500 4.38500 0.38500
CIVEW 000000 0.CCoIU G.OOG00 0.00002
G/q,H ~0. 50000 ~0.25000 (£.25000 0.50000
Hzgm/Dm 2.88660 C.88970 537980 C.30100
;gmBm/dm 0.51725 0.75674 Sesll42 C.82974
SCAT/h 0.69650 C.6I 770 1.02785 1.05791
v ~0.13195 0.84279 1.13¢21 1.20962
L 0.38500 0.38500 0.38500 038500
K 2.34681 9.36166 ~0.15439 -0.24471
Lo 1.00000 1.00000 1.00000 1.00000
K3 -1.78737 ~0.5%090 ~0.23517 ~0.16638
L3 2.00000 2.0C000 2.56000 2.00000
K4 0.00000 G.GC000 4.06000 6.0C000
L4 3.00000 3.0C000 3,00000 3.00000
s —0.06487 6.12771 0.07363 G.06201
LY 3.135¢0 3.13500 3.13500 3.13500
Ko 0.73204 0.03477 —0.00634 ~0.00796
LY, 5.75000  3.75000 5.75000 3.75000

K7 ~0«31520 -0.02934 -U.U0546 -0.00343

L/ 4. 15000 4. 175000 4,75000 4,75000



P/
G/qu

uép /o,

L

SCAT/HH
Ki

Ll

2.00000

- 2.00000 .

1.00000
0.38500
0.00000
0.00000
0.39025
0.68938
0.94420
0.88719
0.38500
0.00000
1.00000
~0.24164
2.00000
0.00000
3.00000
0.04839
3. 38500
0.00000
4.00000

-0.00511

© 5.00000
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TABLE 21

2.00000
2.0C000

1.0CC00

0.1C000
0.0CC00
0.31130
 0.55866
0.93234
0.71717
0.38500
0.0C000
1.0CCO0
-0.15276

2.0C000

3.38500
0.06C00
4.,0C000

-0.00325

5.0C000

2.00000

2.00000

1.00000

0.20000

0.00000

0.22670

0.41635

0.91755

0.53272

0.38500

0.00000
1.00000
-0.14037
2.00000
0.00867
3.00000
0.01688
3.38500
0.C0000
4,.,00000
-0.00172

5.00000

2.00000
2.00000
1.60000
0.38500
0.30000
0.00000
0.12515
0.24018
0.89472

0.30562

0.00000
1.00000

~0.07749
2.00000
0.00718
3.00000
0.00535
3.38500
0.00000
4.00000
~0.00053

5.00000
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TABLE 22
a ... .. 3.00000 3.0C000 3.,00000 3.00000
b _Z.00000 ~2.0C000 2.00000 2.06000
e 1.00000 1.0CC00 1.0006C0 1.00000
d 0.38500 0.38500 0.38500 0.38500
eo/9n  o.coono 0.02500 0.05000 0.07500
. G/qH 0.00000 0.0CC00 0.00000 0.00000
H?ﬁm{Pm_w 0.39025 10.33555 0.27750 0.21125
n B /a 0.68938  0.61558 0.53140 0.42671
SCAT/H  0.94420 0.92774 0.91015 0.88968
Kt 0.88719 0.78898 0.67801 C.54145
il . 0.38500 0.38500 0.38500 0.38500
K? 0.00000 0.0C000 0.00000 0.00000
Lz 1.00000 1.0CC00 1.00000 1.00000
K3 ~0.24164  =0.2C777 . -0.17183 -0.13080
L3 2.00000 2.0C000 2.00000 2.00000
K4 . 0.00000 0.0C077 0.00128 0.C0146
L4 4.00000 _ _  4.0CCO00  4.00000  4.00000
K5 Y 0.04839 0.03700 0.02630 0.01599
s © 3.38500 3,38500 3.38500 3.38500
Kb 0.60000 . 0.0C000 0.00600 0.00000
L6 4.00000 4.06000 4.00000 4.00000
K17 -0.00511 -0.0C378 ~0.00258 -0.00150

L7 _ 5.00000 5.,0C000 5.00000 5.G60000



moonm o

G/qu
2
A Bm/Dm

n B /q

~mm _m_
SCAT/H
Kl
Ll
K2
1.2

K3

L6
K7

L7

4.00000
2.00000
1.00000
0.38500
0.00000
0.00000
0.39025
0.68938
0.94420

0.88719

0.38500

0.00000
1.00000
-0.24164
2.00000
0.00000
5.00000
0.04839
3.335C0
0.00600
4.,00000
-0.00511

5.000C0C
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TABLE 273

4.,0CCC0
2.0C000
1.0C000
0.328500
0.6C600
0.0C000
0.35265
0.64196
0.92977
0.82338
0.38500
0.0G000
1.0C000
~0.21836
2.0C000
0.0C011
5.0C000
0.04058
3.3&500
0.0CC00
4.0C000
-0.0C417

5.0C000

4.00000

2.00000

1.00000

0.38500

0.01200

0.00000

0«31155

0.58682

0.91440

0.74984

0.38500

0.00000

1.00000

_0019291

2.00000

0.00C20

5.00000

0.03265

3.38500

0.00000

4.00000°

-0.00326

5.00000

4.00000
2.00000
1.000060
0.38500
0.C1800
0.00006
0.00005
0.00013
0.80858
0.00016
0.38500
0.00000
1.00000
-0.00003
2.€0000
0.00000
5.00000
0.00000
3.38500
0.00000
4.00000
~0.00000

5.00000
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TABLE 2}

2.0C000

0.38500

0.0€000

__.2.0C000

2.00000

_...2.00000

~..2.00000 _

2.00000

_..1.00000 = _

_ 0.38500

0.00000

__1.00000

e 1400000

... 0.38500

0.000C0

..=0.50000

.1.53490

072317

__=—0.25000
~...0.61625

0.69213

SCAT/h

K1

_.0.71700

0.264017

0.38500

.0.87097

o 0.75532

0.38500

. 0.25000

e 0.069566

- 0.98859

0.38500___

_...1.24788

0.25051

_..1.00000

—-0.95040

~1.0G6000

-0.38158

- 1.00000

-0.17920

0.95933

. 0.28940

o ~0.11764

_..0.50000

... 0.23250

. 0.10624

- 1.01881

1.01200

0.38500_

-0.18902

-.1.00000

—0.14396

_....0.00000

3.00000

..2.0C000

. 0.0¢C000

3.00000

7 0.05665

..3.38500 _ 3.

K& 017661
Lo . . 4.00000
K1 . =0.07902

5.00000

_2.00000 _

_0.00000

3,00000

_ 0.0€505 .

....0.,03880

-3.38500

"O 0_00.3.1" o mm———

_.=0.01274

5.00000

4.00000

. =0.00281_

 2.00000

.. 0.00000

-3.00000_
0.03288

3.38500

——=0.00403. _

4.00000

~-0.00181

5.00000



_.&_ 2.00000
b 175000 _
e 1.30000
- 0.38500
P/
G/a 0.00000
HZBm/Dm_ ~ 0.59890
P9 0.86004
SCAT /v 0.91442
Kl 1.08088
L1 }.3850
K2 0.00000
L2 - 1.30000
k3 -0.31274
L3 . 2.30000
K4 0.00060
B 3.30000
K5 0.09941
LS 3.43500
Kb 0.00000 _
L6 4.35000
K7 ~0.00931
L CH435000

.0.00000__ . .

0.38500
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TABLE 25

2.00000
" 1.75C00
1.30000

0.38500

0.0GC00
0.48025
~ 0.71918
0.65713
0.9C023
 0.38500
0.0C000

1.3CC00

o =0.250718

2.3C000
0.0C824
 3.30000
0.0€639
3.43500
.0.0C000
4.35C00
-0.00599

%.35C00

.0.10C00 .

2.00000

_ .1.75000

1.30000

0.38500

... 06.20000

0.00000
0.35970
0.56643
0.87785

0.70573

0.38500

0.00000

1.30000

2.30000

0.0123%

3.30000

0.03898

3.43500

0.00000

4435000
-0.00336

5.35000

2.00000

~1.75000

1.30000
0.38500
0.30000
0.C0000

0.22930

0.38695

0.85373
0.47918
0.38500
0.00000
1.30000

-0.11974
2.30000
0.01180
3.30000
0.01687
3.43500
0.00000
4.35000

-0.00137

5.35000




.. a - 3,00000
b _.1.75000
& ~1.30000
~ d_ = 0.38500

Pn/ % 0,00000

__G8/aH  5.00000

Hzpm(Dm ~0.59890
nfn/%n 0.86004
_ SCAT/H  D.91442

K1l l.08088
Ll 0.38500
K2 - Q.ooboo
L2 ~ 1.30000
K3 =0.31274
L3 - 2.30000
K& ~__0.00000
L4 4.,30000 .
K% ] v 0.09941
LS 3.43500
Ké _ _._...G.00000.
Lb  4.35000
KT ] -0,00931
L7 5435000
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TABLE 26
3.00000 3.00000 3.00060
1.75C00 _ 1.75000 ~ 1.75000
1.30C00 1.30000 1.30000
0.38500 0.38500 0.38500
002500 ...0.05000 . . .0.07500.
0.0C000 0.00000 0.00000
0.52240 0.44475 0.36330
0.78942 © 0.71042 0.61809
0.85564 0.87673 0.85693
0.98768 0.88465 1 0.76570
10.38500  0.38500 © 0.38500
0.0C000 0.00000 0.60000
1.3C000 1.30000 '1.30000
-0.27279  -0.23225 -0.18971
2.30C00 2.30000 2.30000
0.0C111 0.00189 0.€0232
4.30000 4.30000  4.30000
0.07924 0.06042 0.04272
3.43500 3.43500 3.43500
1 0.00000 . 0.00000 0.00000
4.35000 4.35000 4.35000
~0.00709 -0.00514 -0.00343
5.35C00 . 5.35000 5.35000



&/a
2
HBL/Dy

nB/a

—m-m’ m
SCAT/H
K1
Ll

K2

K&

S

Kb

- K&
LG
K7

L7

4.00000
1.75000
1.30000
0.38500

- ..0.00000
0.00000
0.59890

....0.86004
0.91442

1.08088

0.00000

1.30000

. m0.31274

2.30000
0.00000
. 530000
0.09941
3.43500
0.00000
4.35000
-0.00931

 5.35000
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TABLE 27

4.0C000
1.75000
1.3CC00
0.38500
0.00600
0.0CCO0
C.55145
0.82009
0.83988

1.02733

0.38500

0.0C000
1.3 000
. =0.28796
2.3C000

0.0C017

5.3C000

0.08700

3.43500

10.0C000

4.35000
~-0.0C790

5.35C00

4.00000
1.75000
1.30000
0.38500
0.01200
0.00000

0.50195

0.77535

0.88515
0.96795
0.38500
0.00000
1.30000

-0.26211
2.30000
0.00031
5.30000
0.07461
3.43500
0.00000
4.35000

-0.00654

5.35000

4.00000
1.75000
1.300060
0.38500
0.01800
0.06000
0.44920
0.72380
0.86990
0.90025
0.38500
0.00000

1.30000

-0.23457

2.30000
0.00041
5.30000
0.06210
3.43500
0.00000
4.35000
-0.00524

5.35000



—— B

b

2.00000

p————

T 1.30000 1.3CC00 1.30000
..4a 0.38500 0.3¢500 . 0.38500
Po/% _ 0.00000 _ 0.0CC00_ _ 0.00000
G/a,H  _4.50000 -0.25C00  0.25000
H??m/Pm i 13.38390 1.0C510 0.43680
A 0.84279  0.83664 0.89029
SCAT/I  0.66469 0.84712 0.94973
K1 _0.32731 0.94039 1.16766
U S 0.38500 0.38500 _ _ 0.38500 _
K2 1.84913 0.27462 —0.11934
L2 1.30000 1.3C000 1 1.30000
K3 -1.76705 -0.52486 __  -0.22809
L3 2.30000 2.30000  2.30000
K4 0.00060 1 €.0CC00 0.00600
e . 330000 3.30C€00 ... 3.30000
s 0.17009 0.14515 0.07833
LS 3.43500 3.43500 3.43500
KO 051142 _0.02282 _—0.00431
Lo 4.35000 4.35000 4.35000
K7 -0.29737 ~0.02623 ~0.00495
L 5.35000  5.35000

.ooded5000

- 5 -

TABLE 28

2.0€000 - 2.00000

lersC00 o 1.75000

2e35000

2.00000
1.75000
1.30000
0.38500
0.00000
0.50000
0.34975
0.92312
0.97163
1.23839
0.38500
-0.19112
1.30000
~0.18264
2.30000
0.00000
~3.30000
0.06651

3.43500

=N _CcNg 51
v w222

4,35000
-0.00318

 5.35000



Pl
8/l
B8,/ 0
ntm/qm__
SCAT /1
K1
Ll

K2

Ké
L6

K7

2.00000
2.00000
1.30000
0.38500
0.00000
0.000C0

0.45090

.. 0.76037

0.88209

0.94575

0.38500

0.00000

1.300C0

= -002354()

2.30000
0.C0000
- 3.30000
0.05418
3.685C0
0.00000
4.60000
-0.00473

5.60000

- 56 -

TABLE 29

2.GCCO0
2.0C000
1.30000
0.38500
0.1C000
0.0C000
0.36975
0.63237
0.87238
0.78500
0.38500
0.0C000

1.3C000

. —0.15308

2.3CC00
0.0C634
3.30000
0.03688
3.68500
0.00000
4.06G000
-0.0C318

5.6C000

2.00000
2.00000
1.36000
0.38500
0.20000
0.00000
0.28435
0.49596
0.86078

0.61414

0.00000
1.30000
-0.14849
2.30000
0.00975
3.30000
0.02219
3.68500
0.00000
4,60000
-0.00188

5.60000

2.00000
2.00000
1.30000
0.38500
0.30000
0.0000C
0.18955
0.34118
0.84524

0.42100

0.00000
1.30000
-0.€9898
2.30000
0.C0975
3.30000
0.01014
3.685%00
0.00000
4.60000
-0.0008%

5.60000



- 57 -

TABLE 30
- a , 3.00000 3.0CC00 3.00000 3.€0000
S S 2.00060 2.0CC00 2.00000 2.00000
c. 1.30000 1.30000 1.30000 1.30000
a 0.38500 0.38500 | 0.38500 0.38500
_MRm/Smmww 0.00000 0.02500 ~ 0.05000 0.07500
G/qu - 0.00000 0.0€C00 ~ 0.00000 , 0.00000
HzBm/Dm 0.45090 0.39910 0.34580 0.28945
M?mﬂmﬁimw 0.76037 0.69561 0.62477 0.54462
SCAT /1. 0.88209 0. 86986 0.85717 0.84355
ki C.94575 | 0.H6268 0.77241 0.67100
o 0.38500 0.38500 0.38500 ~ 0.38500
K2 0.000C0 0.0CC00 0.00000 0.00000
2 1.30000 1.3C000 1.30000 1.30000
K3 -0.23546 ~0.2C341 -0.18057 -0.15115
L3 2.30000 2.3C000 2.30000 2.30000
Ké 0.00000 0.0CC85 0.00147 1 0.00185
Lo  4.30000 4.30000 4.30000 4.30000
K6 0.05418 0.04374 G.03394 0.02468
LS 3.68500 3.68500 3.68500 3.68500
Ko . 0.00000 0.0GC00 0.00000 0.00000
L6 4.60000 4.6G000 4.60000 4,60000
K/ -0.00473 -0.0¢371 -0.00278 -0.00195

L7 5.6000C0 5.6L000 3.60000 5.60000



- 58 -

TABLE 31
_a_  4.00000 4.0C000 4.00000 4.00000
b X 2.00000 2.0C000 2.00000 2.00000
e 1.30000 1.30000 1.30000 1.30000
I 0.38500 0.38500 0.38500 0.38500
_Bmfﬂm___ ~0.00000 _  0.0C600 0.01200 . 0.01800
G/q H 0.00000 0.0C000 0.00000 0.00000
Hf?m/Dmmm 0.45090 0.41910 0.38590 0.35065
n B /a 0.76037 __ 0,72373 _0.68363 ______0.63881
SCAT/H 0.88209 0.87237 0.86238 0.85195
K1 0.94575 0.89820 0.84646 0.78899
L S ..0.38500_ ___ 0.38500 _ _ 0.38500  _ 0.38500
K2 0.00000 0.00000  0.00000 0.00000
L2 1.30000 1.3C000 1.30000 1.30000
K3 —0.23546 -0.21885 ___-0.,20151 ___ _-0.18311
3 2.30000 2.30000 2.30000 2.30000
K4 0.00000  0.0C013 0.00024 0.00032
L4 5.30000 _ __5.30000______ 5.30000___  _5.30000
Ks 0.05418 0.04783 0.04150  0.03515
Ly 3.68500 3.68500  3.68500 3.68500
Kb 0.00000 ___ . . 0,00000_  ___ 0.00000 _  ___0.00000
LA 4.60000 4.6C000 . 4.60000 4.60000
K7 -0.00473 -0.00409 ~0.00347 -0.00286
ot .5.60000 . 560000  5.60000 . .5.60000




a2 2.00000

G - 1.30000

T - S 0.38500
em/

G/aq B
2
Mg,Bm/?mw

hmBm/qm

-0.50000

1.76400

2.00000

0.00000

..0.75886

- 59 -

TABLE 32

2.06000

1.30000
0.38500
.0.0c000

~0.25C00

0.70395

SCAT/H
K1 0.53760
tro
Ko 0.96394
L2 1.30000
Ky
L3 2430000
Kn 0.00000
0.12049

'3.68500

4460000

“0.07246

0.68647

.. U.3u500

_.70.92115

..3.30000

0,12225

960000

0.82270

0.84701

..0.38500

0.16233

1.3CC00

2.30000

1 0.0C000

.3.30000 .

C.07576

3.68500

4.60000

~0,01154

. 2.60000

(Q.TATYE

0.0C973

. 2.00000

.-0.387160 .

.3.30000

2.00000

2.00000

1.30000

0.38500

o 9400000

0.25000

2.00000

....2.00000

0.33855

- .0.78096

0.91635

. 1.01131

-0.09250

_1.30000

2.30000

0.00000

© 0.04350

3.68500

4.60000

-0.00267

1.30000
0.38500
0.00000
 0.50000
0 0.27520

0.80490

..0.38500

=0.17679 .

5.60000

.~0.00225

 0.93889
11.06620

0.38500

-0.15038

1.30000

..70.14371

12.30000

 0.00000

0.03728

3, 68500

..3.30000

=0.00298

4.60000

-0.C0176

5.60000



283A
a 3.73000
b 2.00000
e 1.30000
Y 0.50000
o /a, 0.00400
T aHTTT T 5,00000
ﬁzsm/nm’ 0.63100
n B /a_ 0.80235
SCAT/H  0.78944
K1 1.07904
L1 0.50000
K2 ~ 0.00000
L2 1.30000
K3 -0.35056
L3  2.30000
K4 0.00015
L4 5.03000
k5 T 0.08253
LS 3.80000
K6 0.00000
L6 4.60000
K7 -0.01009
L7 5.60000

- 60 -

TABLE 33

303.84
3.17000

2.00000
1.30000
0.5C000

0.01240

- 0.00000

0.61370

0.78603

0.78695

1.05616
0.50000
0.00000
1.30000

-0.34094

2.30000

0.0C060

4.47000

0.07857

3.8C000
0.00000
4.60000
-0.00954

5.60000

335A
2.66000

2.00000
1.30000
0.50000
0.03500
0.00000
0.58320
0.75347
0.78387
1.01133

0.50000

~ 0.00000

1.30000

-0.32400

~ 2.30000

0.00222
3.96000
0.07149
3.80000
0.00000
4.60000
-0.00862

5.60000

368.1A
2.59000

2.00000
1.30000
0.50000
0.03400
0.00000
0.58880
0.75819
0.78500
1.01806
0.50000
0.00000
1.30000
-0.32711
2.30000
0.00228
3.89000
0.07266
3.80000
0.00000
4.60000
-0.00878

5.60000
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TABLE 3l
55LA 58l . 34 610A 630A

. '2.76000 3.24000 2.34000 2.45000
v 2.00000 2.00000 2.00000 2.00000
e 1.30000 1.30000  1.30000 1.30000
4 0.50000 0.50000 0.50000 0.50000
ém/qﬁ 0.03800 0.01200 0.06300 0.05900
¢/a,H 0.00000 0.0C000 0.00000 0.00000
HzBm/Dm 0.57120 0.61275 0.55860 0.55585
n B /g 0.74284 0.78541 0.72216 0.72193
SCAT/H 0.78157 0.78662 0.78270 0.78150
Ki 0.99626 1.05523 0.96903 0.96826

L1 0.50000 0.5C€000 0.50000 0.50000

K2 ~ 0.00000 0.0C000  0.00000  0.00000

L2 1.30000 1.30000 1.30000 1.30000

X3 -0.31733 -0.34042 -0.31033 -0.30881

L3 ~2.30000 2.3C0000  2.30000 2.30000

K4 0.00221 0.0C056 0.00479 0.00412

L4 4.06000 4.54C00 3.64000 3.75000

KS © 0.06898  0.07837 © 0.06561  0.06524

LS 3.80000 3.8C000 3.80000 3.80000

Ké 0.00000 0.00000 0.00000 0.0000C

L6  4.60000 4.6CC00 4.60000 4.60000

K7 -0.00827 -€.0C951 -0.00790 -0.00783

L7 ' 5.60000 '5.6C000 5.60000 5.60000



Pw/%
G/qu

Hzpm/nm

TSCAT/H
K1
L1
K2
L2
K3
L3
K4
L4

ks
LS
Ké
L6
K7
L?

T70A
2.9400C

2.C0000
1.30000
0.50000
0.01600
€.00000
G.61130
0.78284
0.78709
1.05191
0.50000
C.00000
1.30000
-0.33961
2.30000
C.C0089
4.24000
0.07794
3.80000
C.00000
4.60000
~0400947
5.60000

- 62 -

TABLE 35

7904 833-8354
2.61C00 2.61000
2.0€C00 2.00000
1.3C000 1.30000
0.5CC00 0.50000
0.04100 0.01900
0.0CC00 0.00000
0.517500 0.61500
0.74459 0.78440
C.7€298 0.78853
0.95911 1.05452
0.5CC00 0.50000
0.0CC00 0.00000
1.3CC00 1.30000
-0.31944 -0.34167
2.3CC00 2.30000
0.0C265 0.00131
3.91000 3.91000
0.06564 0.07861
3.8C000 3.80000
0.0C000 0.00000
4.6CCO0 4.60000
-0.0C838 ~0.00958
5.6C000 5.60000

865-8854
2494000

2.00000
1.30000
0.50C00
0.C0900
0.C000C
0.6280C
0.79831
0.789179
1.07369
0.50000
0.00000
1.30000
-0.34889
230000
0.C0051
4.24000
0.08173
3.80000
0.00600
4.60000
-0.00999

5.60000



